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DETAILED ACTION 

1. The Preliminary Amendment filed on 02/10/2004 has been entered. Claims 1- 
18 are pending in this Office action. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 12-13 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

Regarding claim 12, the claimed subject matter "a computer program product" 
lacks of written description in the original disclosure; see paragraph [0020]. The original 
disclosure supports only statutory method of claim 1, however, with a brief mention such 
method can be implemented both as a computer program product comprising program 
code portions for performing the method and as a hardware solution. The original 
disclosure lacks of written description of the claimed computer program product. 

Regarding claim 13, the original disclosure does not disclose what are included 
in the claimed subject matter "computer recording medium". 
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Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.SC 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-2, 4-5, 7, 9-10, 12-15 and 17-18 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over McFarland et al. U.S. Patent 7,027,530 B2 in view of 
Matheus et al. U.S. Patent 7,009,932 B2. 

Regarding claim 1, McFarland et al. teaches in FIG. 3 a receiver including a 
symbol timing circuit 322, a DFT 352, an FFT 324, an amplitude tracking 354, channel 
estimation & pilot phase tracking 326; see column 7 lines 10-25. 

In operation, the symbol timing circuit 322 keeps track of the time that has 
elapsed since the beginning of the signal 1 00 in order to determine when to trigger the 
DFT circuit 352 and the FFT circuit 324 to input the SIGNAL symbol; see column 7 lines 
15-45. 

Further in column 7 lines 50-67, see also FIG. 3, McFarland et al. teaches timing 
is maintained by adjusting a phase slope in frequency (same as a delay in time) within a 
given range. The six DFT outputs of the DFT 352 are then input to the channel 
correction circuit 356, which performs channel correction on the six DFT outputs, based 
upon the channel estimation obtained from the channel estimator within the channel 
estimation and pilot phase tracking circuit 326. In light of the foregoing teachings, 
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channel estimation & pilot phase tracking 326 determines and adjust phase slope in 
frequency. With the correct timing, the phase offset would be removed before channel 
estimation and correction. The channel estimation is performed after the phase slope 
adjustment. Determining the phase slope in frequency corresponds to the claimed 
"determining the phase ramp". 

McFarland et al. teaches the receiver performing channel estimation, however, 
does not teach estimating the channel coefficients as claimed in the application claim. 

Matheus et al. teaches in another US Patent a frequency tracking unit including a 
feedback correction unit CORR1 , the feed forward correction unit CORR2 as well as the 
selector SEL and the evaluator EVAL. Based on the channel estimation coefficients, an 
optimum selection and correction process can be carried out; see column 17 lines 40- 
55, also FIG. 8. 

McFarland et al. and Matheus et al. teachings apply to multicarrier system. As 
shown in FIG. 3, McFarland et al. teachings further select only carriers of interest for 
channel correction (box 356 of FIG 3). As recited above, because based on the channel 
estimation coefficients, an adaptive adjustment of the number of subcarriers can be 
carried out as taught by Matheus et al., one of ordinary skill in the art at the time the 
invention was made would have motivated to modify McFarland et al. teachings to 
further estimate the channel coefficients. 

Regarding claim 2, as shown in FIG. 3, McFarland et al. teaches the phase slope 
in frequency is estimated by the channel estimation & pilot phase tracking circuit 326. 
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Regarding claim 4, symbol timing is performed in block 322 for minimizing 
intersymbol interference as common knowledge of one of ordinary skill in the art. 

Regarding claim 5, as shown in FIG. 3, the channel estimation & pilot phase 
tracking is performed after the FFT circuit 324 respectively. 

r 

Regarding claim 7, referring to FIG. 3, after FFT circuit 324, the received signal is 
split into two signals, in which one of the two signals is fed into the channel estimation 
and pilot phase tracking 326 for determining and adjusting the phase slope; the other 
signal is fed through channel correction 328, de-map & de-interleave 330 and FEC 
decoder. The channel correction 328, de-map & de-interleave 330 and FEC decoder 
332form a demodulation portion as appreciated by one of ordinary skill in the art. 

Regarding claim 9, as recited in claim 1 rejection, channel estimation & pilot 
phase tracking 326 determines and adjust phase slope in frequency and then performs 
channel estimation. In view of that, the phase slope adjustment is introduced into the 
channel estimation. 

Regarding claim 10, referring to FIG. 3, channel correction 328 corrects the 
received data using channel estimation in block 326. Output of channel correction 328 is 
passed through de-map & de-interleave 330 and FEC decoder 332 for demodulating the 
received signal. 
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Regarding claims 12-13, McFarland et al. does not teach a computer program 
product as set forth in the application claim. 

However, McFarland et al. teaches the initial gain is determined based upon 
training symbols. For training purposes, one of ordinary skill in the art at the time the 
invention was made would have been motivated to automate McFarland et al. teachings 
by implementing as program codes stored on a computer readable recording medium to 
be executed by a computer. 

Regarding claim 14, claim is rejected on the same ground as for claim 1 because 
of similar scope. 

Regarding claim 15, claim is rejected on the same ground as for claim 7 because 
of similar scope. 

Regarding claim 17, claim is rejected on the same ground as for claim 9 because 
of similar scope. 

Regarding claim 18, McFarland et al. only discloses the apparatus is a receiver. 
Nevertheless, in column 1 lines 10-20, McFarland et al. discusses transceivers are 
electronic devices that include receivers that receive incoming signals and transmitters 
that transmit outgoing signals, and are very well known. Because of the foregoing 
disclosure, one of ordinary skill in the art at the time the invention was made would have 
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been motivated to modify McFarland et al. receiver to incorporate the teachings into a 
transceiver. 

4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
McFarland et al. U.S. Patent 7,027,530 B2 and Matheus et al. U.S. Patent 7,009,932 B2 
as applied to claim 2 above, and further in view of Heinomen et al. U.S. Patent 
6,389,087 B1. 

Regarding claim 3, McFarland et al. does not teach the estimation performed by 
linear regression as claimed in the application claim. 

Heinomen et al. teaches a graphical representation of relationship between the 
pilot frequency and the pilot phase as shown in FIG. 4. In column 6 lines 20-30, the plot 
of FIG. 4 represents a frequency offset between transmitter 102 and receiver 106 (see 
FIG. 1). The slope of the line 402 corresponds to the timing error 306. As further 
disclosed in column 5 lines 5-15, since the pilot phase dependence on pilot frequency is 
linear, the linear relationship may be calculated from measured data using well-known 
curve fitting techniques and linear regression algorithms. 

Because McFarland et al. teaches timing is maintained by adjusting a phase 
slope in frequency as recited in claim 1 rejection and because of the linear relationship 
between the pilot phase and pilot frequency, one of ordinary skill in the art at the time 
the invention was made would have motivated to modify McFarland et al. teachings to 
implement the linear regression algorithm for estimating the phase slope of the pilot. 
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Allowable Subject Matter 



5. Claims 6, 8, 11 and 16 objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Piirainen U.S. Patent 7,031,419 B2 discloses "Data Transmission Method And 
System". 

Dent U.S. Patent 5,539,730 discloses "TDMA/FDMA/CDMA Hybrid Radio Access 
Method". 

Bevan et al. U.S. Patent 6,891,897 discloses "Space-Time Coding And Channel 
Estimation Scheme, Arrangement And Method". 

Da Torre et al. U.S. Patent 6,983,127 B1 discloses "Statistical Calibration Of 
Wireless Base Stations". 
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7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khanh Tran whose telephone number is 571-272-3007. 
The examiner can normally be reached on Monday - Friday from 08:00 AM - 05:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Khanh Tran 
Primary Examiner, AU 26 J 1 




